FISH BEHAVIOR

All fishing practices depend upon some knowledge of the
behavior of the particular species being sought, This knowledge
is now mainly a collection of observations of fishermen and
naturalists over the centuries, It is long past time that a serious
quantitative investigation be made of the factors which influence
aggregation, vertical distribution, seasonal migration, feeding
cycles, changes in availability, escape from gear, and other

aspects of the behavior of fishes,

August 6, 1959



65/6/L WTL§ -

ecq TTOD JO SpULEn oYY WE 4020037 J0F ALOYHIOUUT AG popddl Tefvly

e £ A 4 3 A 8 5 AW ML S o TR kT e Y

|
BN QDN TR N N

TTTTTERSUTIE 90T Jotul LOLSLRL] o - i -

Ly Mo _ i

DY . g ! :

, . vk 7 2 N o { _ ~

TEG7e HRURD N RGO SOTUT e T 1

0% R TA OWo | o I

M 65/9/8 SUOTSAULALT FAoq0y s Ag podedadd | TRTTA RO TTE T L | 00 fed) FTT S0 TUTOTSY .1 EioqRioqeT

e . T T T

, BN m' R

P N.ofwomm L%6e19°%L¢ ﬁojmw mommquMt%@ﬂ T° .42 CURUT U E G s 330AUT

|ii!i?i:¢asii%?%h%!@aipi!ﬁe;!4!%|113§§;i;%zi@gli;!ét:l%ioi!?«iisi!leil4

R I N O N
I I ! -
| a . ! - S
- —
» T
; et - — —
! g ] L T —
_ m
i i i } _

ToTTI TS VSRS OV T TR RS POE TATTTaE SIS 0 XDt § JoT 6oTbTiio5) J0 Fusudo (9480 *9
- = = [7%T 6 11°g)] -~ - =T =1"I°0¢ TS TS TR P ST U SUO TTEIS T TERINTT 'S
=~ 120} i°6C;€°ET{2°6 (0°Q1 = - = =1 7°0t0 AGTTT PUE A0S A4tD 0F TETT Wo3700 JO UOLFoqua L) _ °1
- = - - - o] - -~ | 8°te e ~SPACTEL ST B TS T=01050 ¢
-~ -} = - - 1T .m.m - | =1 9°€C2 , —ETITET] IOEA0 UT gETjpunods Jo Joraried  *2
NN - - - - P*Megeot! zeof T ETHBIT d0330 Ul Ustgpunody = Wred UL
99iGof M9 | €51 29 | 19§09 |65 1 85[is | 350 STty aentong

S.STHL TUOST £ 951

*gsey ‘9TOH SPOO; & L£I0VILG ST TU:
Jotaryeg YsTq $UOTQTOT IS SAUL

FINGETHDS 100 00 LGVIEIS



U. S, Fish znd W1d1ifn Scrvice
Brreru of Comncreinl fishorics
Sheet No, 1 Leertion: Woods Hole, Masse
Dote s August 6, 1959

File o,

Rescnrch Projcet Outline

Titlc of Project: ppe pehawm ? )Pish in L} } end of ot —
Investlizotion Titlc: M™ish Behavior

Investipgation Chicf: R, Livingstone, Jre

rejoet Londsr: 33 Livingstone, Jr., Fishery Research Biologist GS=9
A Title Grode

Assistonts: (Titie and Grade)

Celirboraterss

Heed £or Infrrm tion: Gear selection experiments have shown differential
escapement for different sizes of fishe From variations in these
escapement experiments it is plain that escapement is not an active
directed behavior. Observations are needed as to the mechanism
of escupes

Objeetive: o determine the factors effecting the escapement of different
species of groundfishe

Methed of Procciurc: ywTv in cod ende Observe reactions of fish to towing
speed, size of catch, species composition, etce Completed.
Phase 1: 75 analyze films of monitor, record and describe behavior.

Phase 2:



~- Fish Behavior - 2

Shcet No, 2

Method of Prccedure: (Conttd)
Phase 3:

Estimated Costs:  Totrl Needed by Laborztery for Complite Project 2346
FY 1959 FY 1960 FY 1961
Personnl Services 348 28 -
Other Expenses:
Within Preject 0ge3 Oel —— o
Lﬁ_tg A'j]'v'l. & SC—I‘. 8.| Aﬁﬂs _‘m“";';.‘_- :‘:‘-'
quo Tetnl 12° 110)4 - e
Rezirncl Cffice 0122 o114 e
Vnsningtrn Office
T‘Qtal

Recomuended Source of Funds S~K and Regular

(8-K, hegul~r, Contributed, ctce)

Estimated Date of Completion: Phase 1 FY

sPhasc 2 7Y ;Phace 3 ;Project IV 60
Recommcn@ed by o Date
----- zinator R, L, Livingstone, Jr., 8/6/59
Investip“tﬁnn Chief  Robert Livinssicne, Jre 8/6/59 ——
Laberatory Director _ Jerbert ! 8/6/59
Fernional Dwmwr M mﬁwt{t i 4).&/\_. 8/19/59 .. .
Er-rch Chief Ul _ ‘W . (L~ 2f~ %

Arurcved by , .
Division Chief for Director A

Rem~rks

—— i o it

(Continue on reverse side)
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U. S, Fien ond Wi1dlife Scrvice
Burcru of Comncrcinl fisherics
Shect Mo, 1 Locotion: Woods Hole, Masse

Dt August 6, 1959
FllC J."‘ATCQ

Beernreh Prodicet Outlinc

Titlc of Projoct: Depth-temperature for use with underwater television systemss

Investisntion Titlce Fish Behavior

Investigntion Chicf: Re Livingstone, dJre

Assist-nts: (Title anl Grade)

Celirboraters:

Need for Infrrm tion: In order to evaluate the activities of fish in a trawl
net or in the environment, it is necessary to consider temperatures,
depths, currents, etce Instrumentation needed to be developed for
measuring these variables in conjunction with visual TV observations,
the usefulness of UTV would be greatly increasede

Objective: m, develop instruments for measuring temperature, depth, current,

etcCe, in conjunction with UTV observationse

Methed of Procedurco:

Fhase 12 15 present the idea to WHOI and enlist their services to design
and fabricate a single conductor telemeter that would transmit
temperature and depth information through the television cable.

Phase 2: pogt under £ield conditionse



Tish Behavior - 2 e~

Shecet Noo 2 : Filc No.:
Method of Procedure: (Conttd)
Phase 3:
Estimnted Costs:  Totnl Needed by Laborsteory for Cemplite Project 2148
FY 3959 FY 1960 FY 1961
Personnl Services 20 28 ——
Cther Exoenses:
Within Preject Qel Oel — —
Loty Adm, & Ser, 8ol 8 o6 “‘-ﬁ:';:" ::‘
Lab, Tetnl 1063 11.5 —— o
Rezi-n~1 Cffice .103 ‘ <115 e e
Vashington Office
Total S
Recomnended Source of Funds S~K and Regular

(8-K, kozul~r, Centributed, <tce)

Estimated Date of Completion: Phase 1 FY 59 sPhasc 2 1Y  3Phase 3 FY  ;Project V60

Rerowmended bys: . , Dete
Cr2ginator R. L, Libingstone, Jr 8/6/59
i;lf,restig“.tic,vn Chief  Robert Livingstor , dre 8/6/59
Laberatory Director He: Craham 8/6/59 —
Feopional Director ‘ M%}fq/\» 8/19/59

Apvroved by 1
livision Chief fcor Director e i PR

Fr-rch Chief Y 2 [2~2¥*f%::

Rem-rks

(Continue on reverse side)

'»#715 7/9/59



U. 8¢ Tieh and "M1d1ife Scrvice
Burcru of Comncreinl ffsherics
Shect No, 1 Leertion: Woods Hole, Masse
ot August 6, 1959
File dce

Researeh Proijcet Outlin.

Title of Project:_QOrientation of bottom fish with reference to a current and Llighte
Investizotion Titlc:

Fish Behavior

Investigntion Chicf:_R, Iiwingstone, Jre
Prcject Leador:

_R. Livingstone, Jr. Fishery Research Biologist GS=9
Ria BTS! iitle

Groac
Assist~nts: (Title and Grade)

Colirboraters:

Need for Informtion: Many species of groundfish have been observed to orient
upstream in the cod end of otter trawlse If facing into the current is
common also in nature, then one would expect wide variations in the
catch of groundfish in short intervals of space and timee. Observations

on orientations to a curreni are necessary in order to understand this
behavior and more fully appreciate efficiency of geare

Objcctive:

To determine if bottomfish orient with reference to tidal and other
currents, light, etce

Methcd of Procedure: Observations of behavior and orientation of groundfish in

the laboratory followed by experiments in the field using TV
Phase 1t and/or diverss

Phase 2:



* Pish Behavior - L . T e el

Shcet Noo 2 : File No.¢

Methed of Precedure: (Conttd)
Phase 3:

Estimnted Costs:  Totnl Needed by Laborstery for Complite Projcct 110

FY 31959 . FY 1960 ' FY1061

Personnl Services — - 169
Other Expenses:

Within Praject — —— 023

Lk, A, & Sers o = A
Lab. Tetnl = el 8.0 R
Rezirnsl Office : .08

AT Ay P

Veshington Office

]

Total

Recommended Source of Funds S«K and Regular
(8-K, higul~r, Contributed, cte.)

Estimated Dato of Cempletion: Phase 1Y ] sPhasc 2 Y ;Pharse 3 ;Project IV ég

Recoinmended by: , Date
fir2zinator Re L. Livingston, Jr, 8/6/59
investig“tion Chief Robert Livingstone, Jr. 8/6/59 M_
Laberatory Director  Herbart We Geaham 8/6/59

Feoionod Dirc;ctnr &h#’ g.741 U)( ¢,ﬂ_¢¢-g~ﬁa/\'= 8/19/59 L
( E
Er-nch Chief J M&. [ 22y~ ‘sj‘_
Apuroved by: Y . | iy
Livision Chief fcr Director Jref { IR A

Rem-rks

(Continue on reverse side)

'-#715 7/9/59



Uo 84 Mieh and "M1dlife Scrvice
Burecu of Comncreinl Fisherics
. T -3 .
Sheet No, 1 Loceticon: Woods Hole, Masse

Dt August 6, 1959
File de.

icararch Projcct Outlinc

Title of Project: Diyrnal Migrations of: (scup, butterfish, hakes)
Investigntion Titlc: Fish Behavior

Investigation Chief: R, Livingstone, Jre

Prcject Londor: _Re. Livingston, Jr, Fishery Research Biologist GS-9
Nenie 1itle Orade

Assistants: (Title and Grade)

Celirboraters:

Need for Informmtion: Commercial fishermen have learned to adjust their fishing
to habits in accord with the diurnal changes in availability of fishe
Fishery biologists know little about the mechanism of diurnal behavior in
fishese A study of the factors involved would be of great us to the
New England fishing industry which is currently interested in the
possibility of midwater fisheriese

Objective: To investigate the factors governing the diurnal behavior of scup, etce

Methcd of Procedure:

Phase 1: To observe by means of remote UTV the behavior of scup, etcs, in an
enclosure at intervals over a 2k hour periode Record changes in orienta-
tion and behavior (currents, rate of swimming, feeding behavior, school-
ing, etce)

Phase 2: Attempt a similar series of observations on a larger scale in the
field using echo sounding, TV and mid water trawlse



Fish Behavicr - 5 : ‘ e
Sheet No, 2 : Filec No.:

Method of Precedure: (Centtd)

Phase 3:
Estimnted Costs:  Totrl Needed by Laborzteory for Complite Projcct 307
FY 1959 - FY 190 FY 1961
Personnl Services —— — 20
Other Expenses:
%Within Project —— —— Oly .
Lab, Adm, & Sers - i -‘ﬂﬁgrij :::
Labs Tetnl - — 8ol _
Regirn~1 Office ~ -081
Vashingteon O7fice
Total
Recomnended Source of Funds S=K and Regular

(S-K, Kcqul~r, Contributed, ctce)

Estimited Date of Completion: Phase 1 FY &1 ;Phasc 2 7Y ;Phare 3 TY 3Projoct IV 63

Approved by: ,
Division Chief for Director o

Recommended by: , Date
Criginator R, L, Livingstone, Jr, 8/6/59 .
investig“tinn Chief Robert Livingstone, Jre ___ 8/6/59
Laberatory Director Herbert We, Grohag 8/6/59 .
Pegionol Director Newebd G (Do fgn 8/19/59 _ . .
br-rsh Chief ERSY”.3 (2~ 2¢=57

et S

{

Rem-rks

(Continue on reverse side)
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U. S¢ Fish and Wildlife Service
Bureau of Commercinl Fisherics
Sheet Noe 1 Location: Woods Hole, Mass.
Note s August 6, 1959
Filc Ko,

Rescarch Project Outline

Title of Project: FExperimental apparatus for testing swimming speed for

haddock and other groundfishe
Investizotion Title: Fish Behavior

Investigntion Chief: Re Livingstone, Jre

Prcject Leader: R. Livingstone, Jr., Fishery Research Biologist GS=9
Nagae: Title Orade

Assistants: (Title and Grade)

Collaberators:

Necd for Information: Regearch with television in trawl nets has shown that
the speed of the net over the bottom has a pronounced effect on the
resultant activities of fish in the cod endo Facilities for holding
ground{ish and for testing their swimming abilities must be devised
before a quantitative appraisal can be made of the effect of towing
speed on mechanism of escapement.

Objcetive:  py gevelop apparatus for measuring swimming speed of groundfishe

Method of Procedure: Design and test experimental apparatus in laboratory
or field such as fish wheel, flume, TV rheotaxis cage, etco Test
Phase 1t fish of various sizes and observe their reactions to experimental

apparatuse.

Phase 2:



e

FGGD BEHAVIOR - 6 : B -
Shcet Noo 2 : File No.:
Methed of Procedure: (Centtd)
Phase 3:
Estimnted Costs:  Totnl Needed by Laboratory for Complite Project 30,
FY 4 QL9 - FY 1960 ' FY 1961

Personnl Services 1,9
Other Fuoenses:
Within Preject N¢3 —
L"lb(, A'jm.s &'. SC‘I‘. """“"":’:g-.“g ":
Labs Tetal 300._‘,-‘.._
Regi-n=1 Office | 08

Vashington Office

Total

Recomnended Source of Funds S-K and Regular
(8-K, Kcgul-r, Contributed, ctce)

Estimated Date of Complction: Phase 1 FY 61 sPhesc 2 Y ;Phare 31 3Project 1Y 63

Recommended by: , Date
Criginator Robert Livingstone, Jr. 8/6/59 ___
Investigntion Chief Rohert Idivingstone, Jr. 8/6/59  _ _ _
Laberatory Director erbert W Craham 8/6/59
Pepional Direchor ﬁ R ﬂ( T{TJ‘MWKZJ/M, v 8/19/59. ...
Eronch Chief v ZJ{& ) 2~ 2~ j:_z__

Apvroved by ' 4 o,
Division Chief fcr Director yAS /f/ R ey

//
Remorks

(Continue on reverse side)
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